Functional characterization of muscarinic receptor subtypes in human duodenal secretion.
Acetylcholine (ACh) stimulates ion secretion in the small intestine and colon. The purpose of the present study was to characterize the ACh-induced electrogenic ion transport in human duodenum and determine the muscarinic receptor subtypes functionally involved. Biopsies from the second part of duodenum were obtained from 28 patients during endoscopy. Biopsies were mounted in modified Ussing chambers with air-suction for measurements of short-circuit current by a previously validated technique. Short-circuit current was measured after application of chloride/bicarbonate transport inhibitors bumetanide, 4-acetamido-4'-isothiocyanostilbene-2,2'-disulfonic acid (SITS), diphenylamine-2-carboxylate (DPC), and acetazolamide. 4-diphenylacetoxy-N-methylpiperidine methiodide (4-DAMP) and two mamba toxins MT3 and MT7 were used to characterize the mAChR receptor subtypes involved. The effects of transport inhibitors and receptor antagonists were measured by comparing two consecutive responses of ACh on short-circuit current in the same biopsy specimen. Bumetanide and 4-DAMP significantly inhibited ACh-induced short-circuit current, whereas SITS, DPC, acetazolamide, mamba toxin MT3, and mamba toxin MT7 all failed to show any significant effect. In conclusion, our results indicate that muscarinic receptor subtype M3 acts as the main mediator of bumetanide-sensitive ACh-induced secretion in human duodenum.